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During the  past  several  years,  the  440-MHz radar  a t  Millstone B i l l  has 
been modified t o  detect  coherent echoes from clear-a i r  turbulence i n  the  
stratosphere/troposphere (SIT) over the a l t i t u d e  range 4-25 km. Two d i s t i n c t  
modes of da ta  acqu i s i t ion  have been developed, and data  reduction prograns have 
been completed f o r  one of these modes. This mode (I-mode) t ransmits  a 10 
microsec (1.5 Sun) pulse on the  f u l l y  s t ee rab le  antenna. Typically,  the antenna 
i s  s e t  a t  a low elevat ion angle (e.g., 15 deg.) t o  reduce the  a l t i t u d e  resolu- 
t i o n  t o  -1 km., and power spect ra  a re  co l l ec ted  a t  some 40 range gates. The 
antenna may be scanned i n  azimuth t o  obta in  the  t o t a l  wind vector ,  held f ixed 
t o  monitor wave motion, or scanned i n  e levat ion t o  monitor the horizontal  
extent o r  the  turbulent a c t i v i t y .  This s t e e r a b i l i t y  gives Millstone a f l e x i b l e  
system t o  focus on local ized events,  such a s  l e e  waves or convective storms. 
An add i t iona l  advantage a t  low elevat ions  i s  the  r e l a t i v e l y  large  Doppler 
s h i f t  of the s ignal ,  since t h e  LOS veloci ty  contains a large  component of the 
hor izonta l  veloci ty .  This s h i f t  separates the  turbulence s ignal  s u f f i c i e n t l y  
f a r  from the  ground c l u t t e r  t o  allow the spec t ra l  moments t o  be read i ly  
inferred.  Some 500 hours of S/T I-mode da ta  have been reduced t o  geophysical 
paraneters,  and res ide  on a da ta  base a t  Millstone B i l l .  
The second mode of operation  mode) i s  designed fo r  a f i n e  range resolu- 
t i o n  ( l e s s  than 500 m) with adequate signal-to-noise r a t i o  t o  probe i n t o  the 
s t ra tosphere  (up t o  25 km a l t i t u d e ) .  A coded pulse waveform was developed, 
using complenentary codes, and a range reso lu t ion  of 300 m was achieved. I n  
order  t o  obta in  a comparable a l t i t u d e  reso lu t ion  with no degradation from beam 
width, the antenna was operated a t  high e levat ion angles (75-80 deg). Echoesl 
were obtained up t o  23-25 km a l t i t u d e ,  but the Doppler s h i f t s  were very small, 
o f t en  overlapping the fading ground c l u t t e r .  Programs t o  reduce these data , 
w i l l  probably require parameterized f i t t i n g  rout ines ,  but such routines have 
not y e t  been developed f o r  tf-mode data. 
The SIT progran a t  Millstone H i l l  has been dormant since December 1983. 
A l l  processing prograns have been re ta ined,  including an option i n  I-mode t o  
operate  with a 2 microsec pulse (with a l a rge  reduction i n  maximum range). The 
Millstone SIT radar i s  bes t  sui ted  f o r  focused experiments using the  s teerable  
antenna a t  low elevation,  wi th  a 1.5 or 0.3 km range resolution.  For example, 
the  radar  could monitor the dynamics of storms, or measure turbulence i n  l e e  
waves above nearby mountains. Plans a r e  being considered f o r  such experiments 
i n  the future .  
Some operating charac te r i s t i c s  of l i l l s t o n e  H i l l  I-mode operations a r e  
given below. Values i n  parentheses w i l l  be v a l i d  a s  of 12/84, due "to scheduled 
t r ansmi t t e r  upgrades. 
Transmitter frequency 
RF pulse width 
Pulse r e p e t i t i o n  frequency 
Peak power 
System temperature 
Antenna 
Minimum range 
Maximum a l t i t u d e  (10 us pulse) 
440 14Rz 
10 p s  or 2 ps 
500 Hz (1000 Hz 12/84) 
1.4 MW (2.5 MW 12/84) 
150 K 
150 f t . ,  f u l l y  s t ee rab le  
10 km (3 km 12/84) 
21 km (25 km 12/84) 
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